The opioid specificity of beta-endorphin enhancement of murine lymphocyte proliferation.
Beta-endorphin (beta-end) is a potent analgesic peptide which exhibits a variety of pharmacological activities in the central nervous system (CNS) following binding of its N-terminus to specific opioid receptors. Although C-terminal binding sites for this 31-amino-acid peptide have been characterized in CNS tissue, identification of their possible function has been facilitated by studies of beta-end effects on lymphocyte activities. In this communication, we report a detailed analysis of the opioid specificity of the ability of beta-end to enhance T cell mitogen-induced proliferation in unfractionated murine splenocytes. Intact 31-amino-acid beta-end peptides from several species, including human, camel and rat, enhanced concanavalin A-stimulated [3H]thymidine uptake 50-640% in a dose-dependent, naloxone-irreversible fashion. The presence of the C-terminal amino acids was required for the enhancement activity, since met-enkephalin, alpha- and gamma-endorphin, and human beta-end 1-27 were ineffective. Accordingly, the truncated peptides, human beta-end 6-31 and 18-31, were also able to enhance the Con A response. However, human beta-end 18-31 was consistently not as effective as beta-end 6-31 or the intact 31-residue peptide. These data suggest that although the C-terminus contains the primary active sequence, the N-terminus contributes to the overall potency of the effect. In support of this assertion, N-acetylation, which abolishes opioid binding activity, resulted in a reduced magnitude of enhancement. The data suggest that beta-end interacts with a non-opioid receptor which has specificity characteristics strikingly similar to non-opioid receptors characterized in CNS tissue.